J Raptor Res. 35 (4): 337-343 
© 2001 The Raptor Research Foundation, Inc. 

A PRELIMINARY ASSESSMENT OF BURROWING OWL 
POPULATION STATUS IN WYOMING 

Nicole M. Koreanta 1 

School of Environment and Natural Resources, Box 3971, University of Wyoming, Laramie, WY 82071 U.S.A. 

Loren W. Ayers and Stanley H. Anderson 

Wyoming Cooperative Fish and Wildlife Research Unit, Box 3166, University of Wyoming, Laramie; WY 82071 U.S.A. 

David B. McDonald 

Department of Zoology and Physiology, Box 3166, University of Wyoming, Laramie, WY 82071 U.S.A. 

Abstract. —Currently, little is known about Burrowing Owl (Athene cunicularia) abundance in Wyoming. 

The Wyoming Game and Fish Department (WGFD) classifies the Burrowing Owl as a Species of Special 
Concern. We identified available data sources to assess Burrowing Owl distribution and population 
trends in Wyoming and conducted a population survey in eastern Wyoming. The WGFD’s Wildlife 
Observation System (WOS), initiated in 1974, shows a decline in Burrowing Owl records, particularly 
during the 12-yr period 1986-97. However, trends in WOS records over time likely reflect changing 
interest in the database, rather than real population trends. Likewise, Breeding Bird Survey data since 
1971 suggest a negative trend, but low numbers warrant caution in interpreting these data. Additional 
monitoring efforts are required to assess Burrowing Owl population trend more accurately within the 
state. To evaluate Burrowing Owl abundance at historical nesting locations, we surveyed 103 previously 
reported sites. A total of 18% of these historical sites was reoccupied in 1999. We also surveyed 85 plots 
selected at random from northern mixed- and short-grass prairie types to obtain an unbiased picture 
of Burrowing Owl distribution in eastern Wyoming. Only one owl was found on these random survey 
plots, emphasizing the importance of historical nesting sites to Wyoming Burrowing Owls. 

Key Words: Burrowing Owl; Athene cunicularia; Wildlife Observation System; Breeding Bird Survey; popula¬ 
tion trend; site reoccupancy; Wyoming. 


Evaluacion preliminar del estado de las poblaciones de Buho Cavador en Wyoming 

Resumen. —Actualmente, se sabe poco sobre la abundancia del Buho Cavador (Athene cunicularia) in 
Wyoming. El Departamento de caza y pesca de Wyoming (WGFD) clasifica al Buho Cavador como una 
especie de especial interes. Nosotros identificamos fuentes de datos disponibles para evaluar las ten- 
dencias poblacionales y de distribucion del Buho Cavador en Wyoming y condujimos un estudio de la 
poblacion en el este de Wyoming. El Sistema de Observacion de Vida Silvestre (WOS) del WGFD, 
iniciado en 1974, muestra una reduccion en los registros de Buhos Cavadores, particularmente durante 
el periodo 1986-97. Sin embargo, las tendencias en los registros del WOS a lo largo del tiempo prob- 
ablemente reflejan intereses cambiantes en la base de datos, mas que tendencias poblacionales reales. 
De igual modo, los datos del Estudio de Reproduccion de Aves desde 1971 sugieren una tendencia 
negativa, pero sus bajos numeros requieren de cuidado al momento de interpretar esos datos. Se ne- 
cesitan esfuerzos de monitoreo adicionales para evaluar mas exactamente la tendencia poblacional del 
Buho Cavador dentro del estado. Para valorar la abundancia del Buho Cavador en localidades de ani- 
dacion historicas, estudiamos 103 sitios previamente reportados. Un total de 18% de estos sitios histo- 
ricos fueron reocupados en 1999. Ademas estudiamos 85 parcelas seleccionados aleatoriamente de prad- 
eras nortenas del tipo de yerbas mixtas y de hierba corta para obtener una vision sin sesgos de la 
distribucion del Buho Cavador en el oriente de Wyoming. Unicamente un buho fue encontrado sobre 
esas parcelas de estudio aleatorio, enfatizando la importancia de los sitios historicos de anidacion para 
los Buhos Cavadores en Wyoming. 

[Traduccion de Victor Vanegas y Cesar Marquez] 
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Wyoming is centrally located within the breed¬ 
ing range of the Burrowing Owl (Athene cunicular- 
ta), a species thought to be declining across much 
of its range in North America (James and Espie 
1997). Burrowing Owls are reported to be widely 
distributed throughout the state in close associa¬ 
tion with black-tailed (Cynomys ludovicianus), and 
white-tailed (C. leucurus) prairie dog towns. Al¬ 
though several factors, including prairie dog erad¬ 
ication and habitat loss, may negatively affect the 
Wyoming Burrowing Owl population, little is 
known about population trends within the state. 

Burrowing Owls are currently listed by the Wy¬ 
oming Game and Fish Department (WGFD) as a 
Species of Special Concern, Category 4 (R. Oak- 
leaf, A. Cerovski, R. Luce publ. comm.). This clas¬ 
sification indicates that the species is widely distrib¬ 
uted and suspected to be stable with no significant 
ongoing habitat loss. Although interest and con¬ 
cern for the species is growing, little work has been 
conducted on Burrowing Owls in Wyoming. 

In light of documented declines in other por¬ 
tions of its range (James and Espie 1997), we eval¬ 
uated available information to assess population 
trends and to establish baseline information for fu¬ 
ture monitoring of Burrowing Owls in Wyoming. 
We examined three sources of information: the 
Wyoming Game and Fish Department’s (WGFD) 
Wildlife Observation System (WOS), Breeding 
Bird Survey data (BBS), and field data from a 1999 
occupancy survey of historical and randomly-se¬ 
lected sites in eastern Wyoming. Each of these 
sources present different opportunities and limi¬ 
tations, and must be interpreted with discretion. 

Our objective for the 1999 field survey was to 
establish baseline distribution and abundance data 
for Wyoming Burrowing Owls. We surveyed 103 
historical breeding sites to determine reoccupancy 
of the sites. These results provide a useful baseline 
for future monitoring in Wyoming and allow com¬ 
pel isons to other states with data collection systems 
similar to the WOS. As such records may not rep¬ 
resent the true distribution of Burrowing Owls in 
Wyoming accurately, we also surveyed 85 random 
sites in potential Burrowing Owl habitat to obtain 
an unbiased picture of distribution. 

Available data were largely inadequate to address 
our objectives completely. Nonetheless, we believe 
it is important that current data be evaluated to 
provide a preliminary assessment of Burrowing 
Owl population status in Wyoming and to identify 
biases, information gaps, and areas for improve¬ 


ment in future monitoring. Therefore, we present 
the available data from three sources, along with 
cautious interpretation of trends. 

Methods 

WOS Analysis. The WOS is a database comprising wild¬ 
life sightings within the state, reported voluntarily by state 
and federal biologists, researchers, Audubon Society 
members, and interested members of the general public. 
The WOS database is extensive, containing 713 records 
of Burrowing Owl sightings between 1974, when the 
WOS began, and 1997. We analyzed all records of adult 
and unknown-aged Burrowing Owl sightings made be¬ 
tween 1 March-31 August, to exclude records of migra¬ 
tory birds from other populations. We sorted records by 
date and tallied total numbers of reports for each year. 
Change in numbers of records may correlate with pop¬ 
ulation trend; therefore, the number of observations per 
year were graphed and examined for trend. Attention to 
Burrowing Owls increased in the late-1970s and early- 
1980s with the initiation of a non-game program within 
the WGFD (R. Oakleaf pers. comm.) and a University of 
Wyoming graduate research study on Burrowing Owls 
(Thompson 1984). Because of this probable reporting 
bias, we excluded early records of the WOS and per¬ 
formed a least-squares regression on the sightings made 
in the 12-yr period, 1986-97. To assess the validity of 
trends in the WOS records, we also examined WOS re¬ 
cords for raptor species with suspected stable or increas¬ 
ing populations. We expected a priori that American Kes¬ 
trel (Falco sparverius ) and Red-tailed Hawk (Buteo 
jamaicensis ) WOS records would remain stable with time, 
while WOS records for the Bald Eagle (Haliaeetus leuco- 
cephalus) would show an increasing trend. All regression 
analyses were one-tailed tests of the null hypothesis that 
no positive trend was present in WOS records for a spe¬ 
cies over time (a = 0.05). 

BBS Data. Wyoming BBS data are collected by annual, 
standardized surveys of selected roadside routes. Each 
observer records all bird species heard or seen within a 
O.Tkm radius from sample points during a 3-min period 
along selected survey routes. In most areas of the state, 
the June BBS survey coincides with the emergence of 
nestling owls and the presence of conspicuous adult Bur¬ 
rowing Owls in the vicinity of burrows. 

We used the North American BBS web pages to obtain 
trend estimates for Wyoming populations of Burrowing 
Owl (Sauer et al. 1997), American Kestrel, and Red-tailed 
Hawk (Sauer el al. 1999). For Bald Eagles, we obtained 
a trend estimate for the entire Western BBS region be¬ 
cause of an extremely small sample size when Wyoming 
was considered alone (N = 3). Estimates were calculated 
using route-regression trend estimation (Geissler and 
Sauer 1990). For Burrowing Owls, we examined two time 
periods: 1971-96 (the full BBS dataset) and 1986-96 
(corresponding to the truncated WOS dataset). For all 
other raptors, we examined the time period 1980-98. We 
chose an a = 0.05 to evaluate significance of trend esti¬ 
mates. 

Because BBS data were also reported to the WOS, 
these two data sources were not strictly independent. 
However, BBS sightings constitute only a minor portion 
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of the total WOS records. Because the WOS is probably 
not greatly affected by BBS data, these two data sources 
were considered separately. 

Reoccupancy Survey. In 1999, we surveyed for Burrow¬ 
ing Owls in random and historical (identified from WOS 
records) sites east of 108° longitude. We restricted the 
survey to eastern Wyoming for logistical reasons and be¬ 
cause this area contains the largest contiguous tracts of 
northern mixed- and short-grass prairie. 

Historical sites (N = 103) were chosen at random from 
a pool of WOS records with >2 Burrowing Owls per 
sighting; historical records with multiple Burrowing Owl 
sightings were more likely to represent historical breed¬ 
ing locations as opposed to sightings of individual birds. 
Because some Burrowing Owl populations show high site- 
fidelity (Haug et al. 1993), WOS records of all ages (i.c., 
number of years since an original sighting) were consid¬ 
ered. Historical sites comprised a broad array of habitat 
types and qualities, ranging from isolated and undis¬ 
turbed to urban or cultivated lands. 

We also surveyed a total of 85 random sites in eastern 
Wyoming. We systematically selected 55 survey sites from 
a pool of state sections (Section 36 in each Township, 2.6 
km 2 ) with a dominant vegetation type of northern mixed- 
or short-grass prairie. Because these vegetation types rep¬ 
resent the most likely Burrowing Owl habitat, we refer to 
these as “high-probability” random sites. We also select¬ 
ed 30 “low-probability” sites at random from a pool of 
state sections with dominant vegetation types of sage¬ 
brush, irrigated croplands, or desert shrub. We selected 
state sections (public land) to facilitate property access. 
In each state section, we surveyed the southeastern quar¬ 
ter-section (64.75 ha) using four point counts, which 
were then pooled to yield a total Burrowing Owl count 
for the quarter-section. Individual Burrowing Owls were 
counted only once, and only adults contributed to the 
count. When the selected quarter-section was not acces¬ 
sible, we randomly selected one of the four adjacent state 
sections and sampled the southeastern quarter-section. 

Surveys were conducted 15 May—1 August 1999. Sites 
were surveyed between sunrise and 1100 H and between 
1700 H and sunset (Haug and Didiuk 1993), and only 
when wind speeds were <20 km/hr, with no precipita¬ 
tion. Each quarter-section was surveyed from all four 
sides unless access to one side was not possible, in which 
case we surveyed an additional point on an adjacent 
quarter-section. When hills, vegetation, or other features 
impaired visibility, we walked or drove into the quarter- 
section until visibility improved. 

At each station, we conducted a 12-min search using a 
15X spotting scope and 10X binoculars. The search pe¬ 
riod was divided into three parts: a 5-min observation 
period, during which we looked and listened for owls, a 
2-min Burrowing Owl call playback and search period, 
and another 5-min listening and search period. The use 
of recorded calls greatly increases the ability to detect 
both male and female Burrowing Owls (Haug and Didiuk 
1993). We used a megaphone and a tape player to trans¬ 
mit a male territorial call and a “chuck-and-chatter” call. 
Adult owls were sexed based on coloration and behavior¬ 
al differences (Martin 1973). 


Results 

WOS Analysis. A map of all WOS record loca¬ 
tions (Fig. 1) showed that Burrowing Owl sightings 
were distributed broadly throughout Wyoming, 
with highest concentrations occurring in the south¬ 
ern half of the state. Two trends were evident from 
the curvilinear shape of the WOS data over time 
(Fig. 2): numbers of records generally increased 
between 1974-80 to a maximum of 56 in 1981, and 
record numbers decreased between 1981-97. 
There was a significant, negative linear relationship 
(P = 0.002, P = 0.64) between numbers of Bur¬ 
rowing Owl sightings and year for the 1986-97 sub¬ 
set of the WOS data (Fig. 2). The regressions of 
WOS American Kestrel (P < 0.001, i 2 = 0.71) and 
Red-tailed Hawk (P < 0.001, i 2 = 0.83) sightings 
vs. year were also negative and highly significant 
(Fig. 3). Bald Eagle records also decreased over 
time ( P = 0.002, i 2 = 0.63; Fig. 3). 

BBS Data. The BBS trend analysis for Burrowing 
Owls in Wyoming during the time period 1971-96 
showed a significant trend of —37.42% (P = 
0.012). This trend estimate was based on data from 
nine surveyed routes, the maximum number of 
routes for which a trend estimate could be ob¬ 
tained with Wyoming BBS data. The trend estimate 
for the 1986—96 time period was —33.37% (P = 
0.182, N = 5 routes). 

For Bald Eagles, the Western BBS region showed 
a trend of +3.8% (P = 0.05, IV = 65 routes). The 
trends for Red-tailed Hawk and American Kestrel 
BBS sightings in Wyoming were +3.7% (P — 0.05, 
N = 75) and +2.5% (P = 0.23, N = 81), respec¬ 
tively. 

Reoccupancy Survey. Burrowing Owl sightings 
were distributed throughout eastern Wyoming, 
with higher concentrations occurring around Buf¬ 
falo, Torrington, and Rawlins (Fig. 1). Of 188 sites 
surveyed, a total of 37 owls were seen at 16 sites. 
Thirty-six of the detected owls were located on 
WOS historical sites (N = 103), one Burrowing 
Owl was found on a random high-probability site 
(N = 55), and none was detected on random low- 
probability sites ( N — 30). Of the 103 historical 
sites that were revisited, 17.5% were reoccupied in 
1999. 

A total of 43% of occupied sites (N =16) and 
10% of unoccupied sites (N = 168) were also cur¬ 
rently occupied by black- or white-tailed prairie 
dogs. A logistic regression showed the presence of 
Burrowing Owls was a positive function of the pres- 
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Figure 1. Wildlife Observation System (WOS) historical records and 1999 reoccupancy survey sites with Burrowing 
Owls (BUOW). 


ence of prairie dogs (B = 1.92, df = 1, P = 0.001). 
Burrowing Owls not found in association with ac¬ 
tive prairie dog colonies generally nested in inac¬ 
tive prairie dog towns or burrows excavated by bad¬ 
gers (Taxidea taxus ), Wyoming ground squirrels 
(Spermophilus elegans elegans), thirteen-lined ground 
squirrels (5. tridecemlineatus ), or red foxes (Vulpes 
vulpes). A total of 19% of the occupied sites, and 
23% of unoccupied sites were currently or recently 
(within the previous year) grazed by cattle, sheep, 
or buffalo (Bison bison). There was no significant 
difference between these values (P = 0.679). 

Discussion 

We examined three data sources, including BBS, 
WOS, and 1999 reoccupancy survey data, to eval¬ 
uate the quality of available data and to determine 
trend in Burrowing Owl relative abundance in Wy¬ 
oming. None of these data sources alone was suf¬ 
ficient to define Burrowing Owl population status. 
Our analyses indicated that existing data sources 


were inadequate to evaluate trends in the Wyo¬ 
ming Burrowing Owl population. 

The WOS documents a large number of Burrow¬ 
ing Owl sightings over a relatively long time peri¬ 
od; however, it is limited by two major reporting 
biases. First, search effort is not consistent among 
years, making the number of records in the data¬ 
base contingent on interest in the species and in¬ 
terest in the database. Because the WOS does not 
include information on search effort, population 
trends are inextricable from changing interest in a 
species. This was demonstrated by declines in 
American Kestrel, Red-tailed Hawk, and Bald Eagle 
records during 1986-97. BBS data for a similar 
time period suggest that populations of all three 
of these species are stable or increasing in Wyo¬ 
ming. WOS declines are likely accounted for by 
decreased reporting of sightings to the database by 
researchers and birders rather than by declines in 
actual abundance of the species. Thus, although 
Burrowing Owl WOS records have declined signif- 
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Year 


Figure 2. Numbers of Burrowing Owl records per year in the Wyoming Game and Fish Department’s Wildlife 
Observation System (WOS). The significant decline in Burrowing Owl records during the period 1986-97 may rep¬ 
resent either declining Burrowing Owl abundance or decreasing interest in the WOS database. 



Figure 3. Trends in Wyoming Game and Fish Department’s Wildlife Observation System (WOS) records over time 
for raptors identified by the Breeding Bird Survey as stable (American Kestrel and Red-tailecl Hawk) or increasing 
(Bald Eagle). 
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icantly in recent years, it is impossible to know to 
what extent this decline reflects the actual popu¬ 
lation trend. In addition to this temporal bias, the 
WOS may also be spatially biased. Burrowing Owl 
colonies closer to urban areas or roads are proba¬ 
bly better represented in the WOS than arc more 
remote colonies, which are less likely to be detect¬ 
ed by biologists and birders. This bias may affect 
the distribution information. For instance, clusters 
of Burrowing Owl records near towns may be ei¬ 
ther a function of easier human access or the pre¬ 
ferred use of semi-urban landscapes by Burrowing 
Owls, a behavior that has been documented in oth¬ 
er populations (Haug et al. 1993). Although the 
WOS may be valuable in identifying historical nest¬ 
ing locations, it may not afford a representative 
view of Burrowing Owl distribution in the state. 

Although the BBS has the advantage of stan¬ 
dardized sampling effort and is not subject to re¬ 
porting biases characteristic of the WOS, these 
data must be carefully interpreted. In all time pe¬ 
riods considered, few routes documented Burrow¬ 
ing Owls in Wyoming. A minimum of 14 routes are 
necessary for reliable trend estimates (J.R. Sauer 
publ. comm.); hence, the small sample size in Wy¬ 
oming makes the accuracy of trend estimates ques¬ 
tionable. In addition, the survey approach used in 
the BBS is best suited for common or high-density 
species. Burrowing Owls are often spatially clus¬ 
tered because of their association with prairie dog 
towns (Desmond et al. 1995), so a BBS route that 
intersects a prairie dog town may result in several 
Burrowing Owl sightings. If a given route does not 
pass near a town, it is unlikely that any Burrowing 
Owls will be sighted. Because of the specialized 
habitat and the low relative abundance of this spe¬ 
cies, variance among routes and among years is 
high, resulting in imprecise trend estimates. De¬ 
spite this potential for imprecision, trend estimates 
were significantly negative for routes with Burrow¬ 
ing Owls. 

Surveying historical nesting locations could be a 
valuable means of detecting trends in Burrowing 
Owl populations at historical nesting areas if it is 
repeated in the future. While reoccupancy seems 
quite low, we currently have no quantitative means 
to assess the significance of a 17.5% reoccupancy 
of historical sites. Survey of historical sites alone 
may artificially result in a low reoccupancy simply 
because of the slow movement of prairie dog towns 
and Burrowing Owl aggregations through time 
away from initial, historical nesting locations (Rich 


1984). For this reason, and to assess Burrowing 
Owl distribution in an objective manner, we also 
surveyed random sites. We found only one Burrow¬ 
ing Owl on 85 random sites; thus, it appeared that 
vegetation type alone was an insufficient site-selec¬ 
tion criterion. Future surveys could use vegetation 
parameters in conjunction with prairie dog town 
locations to identify potential Burrowing Owl hab¬ 
itat more precisely for survey. The paucity of Bur¬ 
rowing Owl detections on random survey sites also 
suggests that conservation of established nesting 
locations is important. 

In areas where Burrowing Owls are sympatric 
with prairie dogs, the owls are thought to prefer 
nesting in active prairie dog towns because of im¬ 
proved predator detection (e.g., Haug et al. 1993, 
Desmond et al. 1995). However, our results show 
that fewer than half of the detected Burrowing Owl 
nests were associated with active prairie dog towns. 
Two possibilities exist to explain the lack of Bur¬ 
rowing Owl and prairie dog co-occurrence in east¬ 
ern Wyoming: 1) association with prairie dogs may 
not confer advantages such as increased predator 
detection or, 2) although nonprairie dog habitat is 
suboptimal, site fidelity may keep the owls in areas 
of declining quality. Heavy reliance on mammals 
other than prairie dogs for burrow excavation has 
not been previously documented for Burrowing 
Owl populations co-occurring with prairie dogs, al¬ 
though this does occur elsewhere within the Bur¬ 
rowing Owl’s range (Haug et al. 1993). Additional 
research is needed to confirm the prevalence of 
this nesting strategy and to determine its effect on 
population dynamics and persistence. 

Existing databases are incapable of detecting 
more than gross trends for the Wyoming Burrow¬ 
ing Owl population. Both the WOS and BBS indi¬ 
cated significant declines in Burrowing Owl abun¬ 
dance; however, reporting bias and sample sizes 
hindered inference from either source. The state¬ 
wide reoccupancy study at historical sites must be 
repeated before we can assess its capacity for doc¬ 
umenting population trend. Thus, we recommend 
that a regular standardized survey be implement¬ 
ed, which incorporates and expands upon our pre¬ 
liminary efforts. 

In spite of its associated biases, the WOS pro¬ 
vides a useful resource to identify broad-scale dis¬ 
tribution patterns and historical nesting locations 
in the state. Given high site-fidelity of the species 
documented in other studies (Haug et al. 1993) 
and the results of our reoccupancy study, it appears 
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that management of these historical nesting sites 
would have the greatest conservation impact for 
Burrowing Owls in Wyoming. 
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